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Perovskite (ABX3) materials have excellent absorption properties and unique 
energy band structure, and show broad application prospects in the fields of optical 
materials, Photovoltaic cells, diodes, and water splitting. In the past few years, the 
photoelectric conversion efficiency (PCE) of organic-inorganic hybrid perovskite 
solar cells has been an unprecedentediy rapid growth. At present, perovskite materials 
are most used in solar cells. however, difficult problems have been encountered , such 
as stability, hysteresis, which are related to the structure of the interface between TiO2 
and perovskite. So it is very important to study the interface between TiO2 and 
perovskite. 
In this paper, perovskite solar cell was prepared with benzene derivatives to 
modify TiO2/ perovskite interface to improve the interface of the charge transfer and 
separation, as well as PCE; thin and uniform TiO2 layer were prepared by means of 
atomic layer deposition (ALD), on which perovskite solar cell with small hysteresis 
effect and high PCE was assembled; preliminary exploration on electrochemical 
methods of preparing thin layer of perovskite has been carried out. The main research 
contents and results are as follows: 
1. Self-assembling monolayer is a simple and effective method to modify the 
interface, which has a wide range of applications in the modified electrode, dye and 
quantum dot sensitized solar cells. In this paper, we resort to the benzene derivatives 
to modify TiO2 / perovskite interface, fluorescence spectrum and absorption spectrum 
and impedance spectroscopy studies on different molecular- modified perovskite solar 
cell show that: by changing the functional group, adsorption groups and defect state 
density of perovskite crystal, changing the interlayer charge transport, molecular 
modification can obtain different photoelectric conversion efficiency and different 
varying degrees of hysteresis in perovskite solar cells. 
2. The thin, dense and uniform layer was prepared by the ALD method with 
TiCl4 as the titanium source. From the point of efficiency, the ALD method and spin 
















hysteresis effect of ALD method was significantly decreased compared with the spin 
coating method. Morphology study and impedance spectroscopy study based on two 
kinds of preparation indicated that, thin and dense layer of uniform by ALD method, 
has fewer defects, smaller interface capacitance, quicker charge response. So it can 
reduce the accumulation of charge, which is beneficial to the electron transport. Our 
works fully proves that perovskite solar cell device structure and compact layer 
influence on hysteresis effect, through the system to optimize the dense layer of the 
composition, morphology, thickness and with perovskite interface contact, we believe 
that can effectively reduce hysteresis effect of solar cell perovskite. 
3. Common solar cell perovskite deposition methods prefer to solution 
preparation and vapor deposition method, but such a few electrochemical deposition 
methods was reported. Electrochemical deposition is a versatile technique for 
producing surface coatings, owing to its precise controllability, room temperature 
operation, rapid deposition rate, and relatively low cost. More importantly, 
electrodeposition can provide superior coverage to relatively inaccessible surfaces of 
the substrate. From the point of perovskite production process, it is not easy to obtain 
stable, good reproducible perovskite solar cell. At first figure out how to prepare 
single-layer homogeneous perovskite on TiO2, which is the base of study interface 
structure of perovskite. (1) compare different molecular adsorption by Raman spectra 
of Ag @ TiO2 shell nanoparticles to verify the powerful adsorption of thiol containing 
molecules; (2) by molecular self assembly and bonding structure out the configuration 
of Au/SAM/Pb and TiO2/SAM/Pb, compared the adsorption characteristics of 
different molecules, for subsequent perovskite of preparation can also be as the TiO2 
surface molecular adsorption of verification. Due to the poor conductivity of titanium 
dioxide, it is impossible to get the obvious absorption peaks and the adsorption of lead 
is easy to fall off. So it is not suitable for subsequent iodide lead and perovskite 
conversion. Further study still needs to be improved. 
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